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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrolyte finishing method 
for an electric discharging surface where an arrangement is miniaturized 
and a production cost is reduced by executing an electrical discharge 
machining and an electrochemical machining in the same device, and a 
high-precision positioning between an electrode tool and the electric 
discharging surface is enabled in polishing, and an improvement of 
workability is devised. 

SOLUTION: In a vessel 1 filled with an electric discharge solutions 
workpiece 7 is opposed at a specific interval to an electrode tool 8, which 
is movable toward Z axis which is orthogonal to both X, Y axis and is 
fixed for X, Y axis which are mutually orthogonal in a horizontal plane, 
and by making the workpiece 7 a positive electrode, and making the 
electrode tool 8 a negative electrode, a voltage is impressed between 
the electrodes. After having processed the workpiece 7 conform to the 
electrode form, the electric discharge solution in the vessel 1 is counterchanged with electrolytic solution, and 
a constant electrolytic current is passed between the electrode tool 8 and the workpiece 7, and an 
electrochemical machining surfaces 7a is abrasively finished. 
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CLAIMS 
[Claim(s)] 

[Claim 1) As opposed to the electrode tool which can move in X which intersects perpendicularly mutually in 
the level surface in the container with which electrical discharge machining liquid was poured in, and the 
direction of the Z-axis which intersects perpendicularly with both above X and Y-axis by fixation in the direction 
of the Y-axis Set a predetermined interval, make a work counter, make the above-mentioned work into an 
anode, and voltage is impressed among two poles by making the above-mentioned electrode tool into the 
negative pole. The electrolysis finish method of the electrical discharge machining side characterized by 
changing the electrical discharge machining liquid in the above-mentioned container to an electrolysis solution, 
sending fixed electrolytic current between the above-mentioned electrode tool and the above-mentioned work, 
and carrying out polish finish of the electrical discharge machining side of the above-mentioned work by 
electrolysis after giving processing to the above-mentioned work according to electrode form by electric 
discharge. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrolysis finish method of the electrical discharge 
machining side for electrolysis removing the deterioration layer produced in a processing side at the time of 
electrical discharge machining, and carrying out polish finish. 
[0002] 

[Description of the Prior Art] As opposed to the processing side of the work which generally fixes the work 
which is the Metal Processing Division article in working fluid, such as illuminating kerosine poured into the 
container, and water, with electrical discharge machining equipment, and serves as an anode Although the 
electrode tool of the negative pole is made to counter so that it may have a minute gap, it discharges all over 
the gap concerned and the electrical discharge machining of the work is carried out, with electrical discharge 
machining, a hard and thick deterioration layer is made in the electrical discharge machining side of a work. 
Then, the method of establishing the finish polish process by electrolysis after electrical discharge machining, 
and carrying out electrolysis finish of the electrical discharge machining side of a work is "electricity processing 
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academic journal, for example. It is proposed by Vol.22, No, 43, and 28 Sakai and P. 18 - Masuzawa 
collaboration." This electrolysis finish method uses a work as an anode electrode, after processing a work by 
eiectrical discharge machining. Electrolysis finish of the electrical discharge machining side of a work is carried 
out by preparing the negative pole electrode which counters a work, holding the electrical discharge machining 
side and negative pole electrode of a work to a state of rest so that it may have an equal gap, and impressing 
voltage to the gap concerned. 
[0003] 

[Problem to be solved by the invention] However, in the conventional example, electrical discharge machining 
and electrolysis finish are individually performed by separate equipment, therefore processing of a work is 
faced. In order to have to prepare electrical discharge machining equipment and electrolytic polishing 
equipment, respectively, equipment is enlarged, great plant-and-equipment investment is needed, and there is 
a problem that a production cost becomes high. Moreover, when carrying out electrolysis finish, it is necessary 
to carry out positioning installation of the electrode tool in the electrical discharge machining side of a work, the 
position gap with an electrode tool and an electrical discharge machining side arises at this time, and while 
reservation of sufficient positioning accuracy is difficult, there is a problem that workability falls remarkably. 
[0004] [ the place which this invention is made in view of the above problems, and is made into the purpose ] It 
is in offering the electrolysis finish method of an electrical discharge machining side that the small 
miniaturization of the equipment is carried out, a production cost can be reduced, positioning with the electrode 
tool at the time of electrolytic polishing and an electrical discharge machining side is enabled with high 
precision, and improvement in workability can be aimed at by performing electrical discharge machining and 
electrolytic polishing within the same equipment. The above of this invention, and the other purposes and the 
new feature will become clear from description and the accompanying drawing of this Description. 
[0005] 

[Means for solving problem] [ that the above-mentioned purpose should be attained / the electrolysis finish 
method of the electrical discharge machining side concerning this invention ] As opposed to the electrode tool 
which can move in X which intersects perpendicularly mutually in the level surface in the container with which 
electrical discharge machining liquid was poured in, and the direction of the Z-axis which intersects 
perpendicularly with both above X and Y-axis by fixation in the direction of the Y-axis Set a predetermined 
interval, make a work counter, make the above-mentioned work into an anode, and voltage is impressed 
among two poles by making the above-mentioned electrode tool into the negative pole. After giving processing 
to the above-mentioned work according to electrode form by electric discharge, the electrical discharge 
machining liquid in the above-mentioned container is changed to an electrolysis solution, fixed electrolytic 
current is sent between the above-mentioned electrode tool and the above-mentioned work, and it is 
characterized by carrying out polish finish of the electrical discharge machining side of the above-mentioned 
work by electrolysis. 

[0006] Therefore, in this invention, the electrical discharge machining liquid in the container with which 
electrical discharge machining was performed is changed to an electrolysis solution. Since fixed electrolytic 
current is sent between an electrode tool and the electrical discharge machining side of a work movable only in 
the direction of the Z-axis and polish finish of the electrical discharge machining side of a work is carried out by 
electrolysis between, the electrical discharge machining and electrolytic polishing of a work are performed 
within one piece of equipment. Moreover, since the physical relationship of an electrode tool and the electrical 
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discharge machining side of a work is diverted to electrolytic polishing as it is, positioning with an electrode tool 
and the electrical discharge machining side of a work becomes simple and certain, sufficient positioning 
accuracy of an electrode tool and an electrical discharge machining side is secured, and workability improves. 
[0007] 

[Mode for carrying out the invention] The form of 1 operation of this invention is hereafter explained in detail 
based on drawing 1 and drawing 2 . In explaining the form of operation, what does the same function so 
attaches and explains the same mark. Drawing 1 shows the example of equipment used for the electrolysis 
finish method of an electrical discharge machining side, and in this equipment [ the opening of a container 1 ] 
[ the electrolysis solution storage tank 3 by which electrolysis solutions with which electrical discharge 
machining liquid, such as water and illuminating kerosine, was stored, such as the working fluid storage tank 2 
and sodium nitrate, were stored ] It is open for free passage individually through a pump 4 and 5, and [ the 
bottom of a container 1 ] It is collected by the working fluid storage tank 2 and the electrolysis solution storage 
tank 3, while the working fluid storage tank 2 and the electrolysis solution storage tank 3 are individually 
opened for free passage respectively through a change-over valve 6a and 6b and electrical discharge 
machining liquid and an electrolysis solution are supplied to a container 1. 

[0008] Moreover, in the container 1 , the work 7 which is the Metal Processing Division article is fixed, and the 
electrode tool 8 sends above this work 7, and it is installed by the mechanism 9 possible [ movement 
(movement in the direction of the Z-axis is possible in X and the direction of the Y-axis at fixation) only in the 
up-and-down direction ]. A work 7 is connected to the anode of the direct-current power supply 10, the 
electrode tool 8 is connected to the negative pole of the direct-current power supply 10 through the variable 
resister 11, and the capacitor 12 is. connected between the work 7 and the electrode tool 8. In addition, 
although illustration has not been carried out, a respectively separate power supply shall be used for electrical 
discharge machining and electrolytic polishing. 

[0009] [ the electrolysis finish method of the electrical discharge machining side of the form this operation ] 
After pouring in the electrical discharge machining liquid in the working fluid storage tank 2 with a pump 4, the 
electrode tool 8 is made for a predetermined interval to set and counter to the part of a work 7 to be processed 
in the container 1 which fixed the work 7, where a change-over valve 6a and the channel of 6b are first closed 
using the equipment shown in drawing 1 . Next, a work 7 is made into an anode, voltage is impressed among 
two poles by making the electrode tool 8 into the negative pole, and the electrical discharge machining side 7a 
according to the form of the electrode tool 8 is formed by melting and making it evaporate in the part of a work 
7 to be processed of electric discharge, repeating the electrode tool 8 up and down, and moving it. In this case, 
the electrode tool 8 is divided into several steps, it exchanges for the thing of form suitably, and the request- 
shaped electrical discharge machining side 7a is acquired by carrying out electrical discharge machining. 
[0010] Then, the electrode tool 8 is pulled up, in the state where it detached from the electrical discharge 
machining side 7a, the channel of a change-over valve 6a is opened, and the electrical discharge machining 
liquid in a container 1 is collected on the working fluid storage tank 2. And where the channel of a change-over 
valve 6a is closed, the electrolysis solution in the electrolysis solution storage tank 3 is poured in into a 
container 1 with a pump 5. 

[001 1] Next, if descend the electrode tool 8 finally used in electrical discharge machining, and set the same 
minute gap as the time of electrical discharge machining, the electrical discharge machining side 7a is made to 
counter and voltage is impressed among the two poles of the electrode tool 8 and a work 7 The fixed current 
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inversely proportional to resistance between two poles flows, the deterioration layer produced in the electrical 
discharge machining side 7a is eluted in an electrolysis solution by electrolysis, and the electrical discharge 
machining side 7a is finished and ground. 

[0012] By the way, [ drawing 2 ] although drawing 2 is the characteristic figure showing the change of the inter- 
electrode last current value to the floor to floor time according to current on-off time at the time of adopting the 
pulse electrolysis which makes the electrical discharge machining side 7a eluted in the above-mentioned 
electrolysis finish method, giving a pulse wave The thing which has long current ONTAIMU is understood that 
a current value falls in connection with floor to floor time. This is because the anode solution layer which the 
metal ion eluted for which and diffused in the electrolysis solution near the electrical discharge machining side 
7a existed in high concentration, a lot of gas on the surface of the electrode tool 8 produced by electrolysis 
adhered and these anodes solution layer and gas have barred the electric flow, if current ONTAIMU becomes 
long. 

[0013] [ then, the thing which the electrode tool 8 is moved up and down and performed by repeating 
approach / estrangement operation to the electrical discharge machining side 7a with the form of this 
operation ] While receiving the mobility of the electrolysis solution between the electrical discharge machining 
side 7a and the electrode tool 8 and making it make an anode solution layer flow outside from between two 
poles, he is made to perform gas omission and is trying to attain stabilization of electrolysis elution by pulling 
up the electrode tool 8. However, other means can also raise the mobility of an electrolysis solution. 
[0014] In this way, if electrolytic polishing is completed, it will wash and the electrolysis solution and residue 
adhering to a work 7 will be removed. And if there is necessity, comparatively, by low-temperature heat 
treatment, unstable ** can be deposited and hardness and intensity can also be raised. 
[0015] In the above-mentioned electrolytic polishing, [ the gap of a work 7 and the electrode tool 8 ] It is 
decided mainly by the conditions of electrical discharge machining, namely, in order to return the electrode tool 
8 to the same position as the time of electrical discharge machining and to carry out electrolytic polishing, it is 
decided by the gap between the electrode tool 8 and the electrical discharge machining side 7a in the last 
electrical discharge machining, and it is usually set to 0.2-0.3mm. In addition, it is. necessary to adjust 
appropriately the voltage impressed for electrolytic polishing according to the size of the gap of a work 7 and 
the electrode tool 8, since it is set to about 0.1mm according to electrical discharge machining conditions 
depending, on the case. As a work 7, especially if electrolytic polishing is possible for metal, an alloy, etc. of Fe 
system, aluminum system, Cu system, nickel system, and a Ti system, it is not limited. 
[0016] thus, [ the electrolysis finish method of the electrical discharge machining side of the form this 
operation ] Since electrical discharge machining and electrolytic polishing can be performed within the same 
container 1 only by performing liquid exchange, equipment is miniaturized, cost reduction is achieved, 
moreover the positioning accuracy of the electrode tool 8 at the time of electrolytic polishing and the electrical 
discharge machining side 7a is secured, and workability can be improved. 

[0017] As mentioned above, although the electrolysis finish method of the electrical discharge machining side 
of the form operation of this invention was explained in full detail This invention is not limited to the electrolysis 
finish method of the electrical discharge machining side the above-mentioned implementation given in a form, 
is the range which does not deviate from the soul of invention indicated to the Claims of this invention, and can 
perform various change in a design. 
[0018] 
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* • * 

[Effect of the Invention] ( according to the electrolysis finish method of the electrical discharge machining side 

of this invention ] within the container with which electrical discharge machining was performed so that I may 

bk understood from the above explanation Where it changed electrical discharge machining liquid to the 
» 

electrolysis solution and the physical relationship of an electrode tool and the electrical discharge machining 
side of a work is held Since electrolytic polishing of the electrical discharge machining side is carried out and 
the electrical discharge machining and electrolytic polishing of a work are performed within the same 
equipment While being able to carry out the small miniaturization of the equipment, being able to attain 
reduction-ization of a production cost and being able to perform positioning with the electrode tool at the time 
of electrolytic polishing, and an electrical discharge machining side simple and with high precision A 
deterioration layer and a crack can be removed easily and uniformly uniformly, and workability can be 
improved. 



[Translation done.] 
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